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(57) Abstract 

,This invention relates to a new method of syn- 
thesis of biologically active substances of determined 
stnictuie directly in the cells of living organisms con- 
taining specific RNA or DNA molecules of deterrnined 
sequence. The method is based on the hybridization 
of two or more oligomers bound with biologically in- 
active precursors of biologically active substances to 
specific RNA or DNA in vivo in the cells of living or- 
ganisms. After hybridization of the oligomers to RNA 
or DNA the biologically inactive precursors bound to 
the 5* and/or 3* ends of the oligomers can interact with 
each other to make biologically active form of the sub- 
stances. This changing of properties is due to chemical 
reactions which bind the biologically inactive precur- 
sors through a chemical bond into a biologically active 
form of the whole compound. 
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Backgroiand Art. 

^ oitao(ribo) nucleotides and their analogues as 

The use of ^""^^Z. ^^^^.i^ agents was first proposed 

"i viruses tneraupe^ic cxy=Aiw 
anticancer and antivirus different 

modifications of tne oxiy 

acids are known (Moser and Detvan. 1987) 

r watson-Cick base pairin, (Duplex structure, 

3. „oo.s.en .... ---J-^^^,:^ irr::iple. s..uccu.e, „icn 
oneltra^rso 4.1... c.an.=..p.ion o. ».n=l..lon 



Of genes. different substances, which can cleave 

It has ^-^P"^°^//J^";;^^i., i^ortant cellular enzyxaes could 
target nucleic acxds or ^ ^^^^^ conjugates as 

^ coupled - °™J^-,/rescribed.(US. patent, 5,177,198; 
therapeutic agents has Been 



5.652.3501. couplina of different 

other Mthods are based ^ncclonal 

biologically active '^^'''^J^^j:',^,^,,.^ or other structures 
sntibcdies Which -"^"f^/^^^^J,,,,^ „ith viruses. Monoclonal 
of ca«:.r " ° recognise c«.cer cells ^ in 

„tibodies can ^^^^^ But these methods are 

rfficTen" ti high ^^r^^'^^ 1:^-^ 

Trr^'TtZn.:^'^^^^ a^ive co^ound, to tb. wrong 

„ and co-authors proposed a method for 

, in 1979 X.M. synthesis based on a template- 

complementar-/ carrier P P method proposed 

directed sche^ .a.- "aider et al^.^^ ^^^^^ ^^^^^ ^,„tect.d 
the synthesis o£ peptides on j oligonucleotides 

acids, ^d om^ for synthesis 

5 on the template This m 3^pp„^ts of a different origin, 

of peptides in vitro ^^^^l^°'\l^J\, ,b,,in peptides of the 
and involved many synthesis steps 
determined structure. 
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M. Masuko and co-authors proposed another method for in 
vitro detection of specific nucleic acids by excimer formation 
from two pyrene- labeled probes (Ebata, K. et al. 1995). 

My invention allows the synthesis of different BACs of 
determined structure directly in living organisms only in cells, 
which have specific RNA or DNA sequences. In this way, BACs will 
be delivered only to those cells where specific nucleic acids 
are produced. 

Disclosure o£ Invention 

Definitions 

"jDononuc leomer " 

The term "mononucleomer " rr;eans a "Base" chemically bound to 
"S" moieties. Mononucleomers can include nucleotides and 
nucleosides such as thymine, cytosine, adenine, guanine, 
diaminopurine , xanthine, hypoxanthine , inosine and uracil - 
Mononucleomers can bind each other to form oligomers, which can 
be specifically hybridized to nucleic acids in a sequence and 
direction specific manner. 

The "S" moieties used herein include D-ribose and 2'-deoxy- 
D-ribose. Sugar moieties can be modified so that hydroacyl groups 
are replaced with a heteroatom, aliphatic group, halogen, ethers, 
amines, mercapto, thioethers and other groups. The pentose moiety 
can be replaced by a cyclopentane ring, a hexose, a 6-member 
morpholino ring; it can be amino acids analogues coupled to base, 
bicyclic riboacetal analogues, morpholino carbamates, alkanes, 
ethers, amines, amides, thioethers, formacetals, ketones, 
carbamates, ureas, hydroxylamines , sulfamates, sulf amides, 
sulfones, glycinyl amides other analogues which can replace sugar 
moieties. Oligomers obtained from the mononucleomers can form 
stabile duplex and triplex structures with nucleic acids . (Nielsen 
P.E. 1995, U.S.pat-No 5,594,121). 

"Base" 

"Base" (designated as "Ba") includes natural and modified 
purines and pyrimidines such as thymine, cytosine, adenine, 
gueuiine, diaminopurine, xanthine, hypoxanthine, inosine, uracil, 
2-aminopyridine, 4, 4-ethanocytosine, 5~methylcytosine, 5- 
methyluracil, 2-aminopyridine and 8-oxo-N ( 6 ) -methyladenine and 
their analogues. These may include, but are not limited to adding 
substituents such as -OH, -SH, -SCH(3), -OCH(3), -F,-Cl,-Br, - 
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fttVier-c Also, heterocycles sucb as 
NH(2), alkyl, groups and otner- . 

triazines are included. 

s„,ar or su,.r »alo,uee havin. . phosphace ,r=up or phosphar. 
analog . 



,0 ou/o„er n,e.»s t»at at lease .wo .^nonucleoBer,- <ae£xned 

a.ove a're cn..i=aXly bound to each o.h,r . ° ' 
oli,odeoxyribonu=leotides consisting of fro» 2 .o 

nucleocides, or mixtures o. ^ ^ 3 ,,^1, other 

,5 oli.oribonucleotides The »ono=ucleo„ers 

through phosphodiester groups, pno t- 
phosphorodxthxcate. -^"^P - analogues morpholino 

phosphoroamxdate. ^-^y-^^"; ^i^,3, thioethers, 

carbamates, alXanes , ^'f ^^^'^^^^^f , hydroxylanvines . 

20 formacetals, ketones. ' !^ , '^i^^^ and other 

3uX.a^.es, 3uX.a.ide.^^^^^^^^^ _ 
analogues whrch can replace pnos. oligomers can form 

composed of mononucleomers or ""^^^^ .^^ ,ith 

3table duplex structures ^^^^^^^ ^..o in 

structures with double stranded HNA or dsFNA xn vxvo xn the c.lls 
of living organisms. 



30 



"^l" as used herein is a straight or branched — 
V ^.om 1 to 10 carbon atoms. Examples include methyl, 

group havxng from 1 to 10 car tert-butyl, pentyl, 

ethyl, propyl, isopropyl, buty-, xsoouty 
35 he:^! and the like. 

as used herein is a straight- or -J---^ 
olefinically-unsaturated grouP /^.^^^do^, fhirdl 

atoms. The groups contain from one to three douc 



40 
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Examples include vinyl ( -CHdhdCH (2 ) , 1-propenyl (-CHdbdCH- 

CH(3)), 2-mechyl-l-propenyl ( -CHdbdC (CH ( 3 ) ) -CH ( 3 ) ) and the like 



"Alkynyl" 

5 "Alkynyl" as used herein is a straight or branched 

acetynically-unsaturated group having from two to 25 carbon 
atoms. The groups contain frcrr. one to three triple bounds. 
Examples include 1-alkynyl groups include ethynyl (-CtbdCH) , 1- 
propynyl (-CtbdC-CH(3) ) , 1-butynyl (-CtbdC-CH{2 -CH{3)), 3- 

10 methyl -butynyl { -CtbdC-CH (CH ( 3 ) ] -CH (3 ) ) , 3 , 3-dimethy 1-butynyl (- 
CtbdC-C(CH(3) ) (3) ) , 1-pentynyl ( -CtbdC-CH (2 , -CH(2 -CH(3)) and 
1, 3-pentadiynyl ( -CtbdC-CtbdC-CK (3 ) ) and the like. 

"Aryl" 

15 "Aryl" as used herein includes aromatic groups having from 4 

to 10 carbon atoms. Examples include phenyl, naphtyl and like 
this. 

"Heteroall^l" 

"Heteroalkyl" as used herein is an alkyl group in which. 1 
20 to 8 carbon atoms are replaced v/ith N (nitrogen), S (sulfur) or O 
(oxygen) atoms. At any carbon atom there can be one to three 
sxibstituents . The substituents are selected from: -OH, -SH, - 
SCH3, -<X:H3, halogen, -NH2 , NO2 , -S(0)-, -S(0)(0)-, -0-S(0)(0)- 
_o-p(0) (O) ~0-, -NHR and -R. Here R is allcyl, alkenyl, aryl, 
25 heteroaryl, alkynyl, heterocyclic, carbocyclic and like this 
groups • 



" He^eroallcenyl " 

"Heteroalkenyl" as used herein is an alkenyl group in 
30 which 1 to 8 carbon atoms are replaced with N (nitrogen) , S 
(sulfur) or 0 (oxygen) atoms. At any carbon atom there can be one 
to three substituents. The substituents are selected from group - 
OH. -SH, -SCH3, -OCH3, halogen, -NH2, NO2, -S(0)-, -S(0)(0)-, - 

O-S(O) (O)-O-, -O-P(O) (O) -NHR and -R. Here R is alkyl, 
35 alkenyl, aryl, heteroaryl, alkynyl, heterocyclic, carbocyclic and 
like this groups. 



"He^eroalkyny 1 " 
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as used^r.erein is an alkynyl group in which 
■'""T aZs are replaced with N (nitrogen,. S (sulfur) or 
1 to 8 carbon ^^^"^^^^^^ ,,,, ,^ere can be one to three 

O (oxygen) atoms. ^^^^^J^J^ ^^...^ed from group -OH, - 

substituents. The substxtue.-= are .3,0) (O)-, -O- 

SH. -SCH3. -OCH3. "^"^^ ...enyl . aryl, 

S(O)(O)-O-.-O-P(0)(0)-O- -.n.. HereK^^^^^ ^^^^ ^^^^ 

heteroaryl, allcynyl, heter-^.. -iic , 

groups . 



10 



15 



20 



-Heteroaryl ^^^^^ ^^^^^^.^ ^^^.,,l3 

-Heteroaryl - additionally containing 

comprising from 5 to 10 ,,,, g.oup S, 

,rom and to ^^^^^ , J,ed to: furyl, pyrrolyl, 

O or N. The ;...nolyl, benzyl and the like. One 

i^idazolyl. pyrxdyl l,ave substituents 

to tb«e-rbon atoms of^-0....o . J^^^^^ ^^^^ 

selected from -OH -SH^ "^,o)(0)-0-. -NHK. allcyl group. Here 
,-S(0)(0)-,-0-S(0)(O)-0-^ -0P(0)(0)^^ heterocyclic, 
R is ilkyl. alkenyl. aryl. ..eceioa y 
carbocycllc or similar groups. 



.cy=loh.t«ro«^l- ^ comprising 

25 -cycloheceroaryl- " ^^^^^ ,„„ps which 

,ro„ S to 35 carhon «»-/^;°;;:^".rL.erocv=lio ring. An 
are combined via a =.rboc/-ii ^ 

illustrative radical is ^^se ected .ro. H. O or 

ring of -"^f ^V.o^l have substituents selected 

^ 1roror'"H/!s»r-^H3%.alo.,n,-».., -O.-^'OUC. 

.O-S.0,,0,-0-, Xal^riZ-^^-Tic'' and 

alkyl, alkenyl, aryl, heterc-ry-, y jr 

carbocycllc and like this croups. 



35 



"Carbocycllc" ;^ saturated or 

-1^^.. used herein designates a saturat 

"Carbocycllc" as useu ..wj. 



A ♦-^ « rina carbon atoms 
unsaturated ring comprising .rom 4 to 8 ring _ _ 

40 carbocycllc rings 



comprising — ^ — , i 

or groups include cyclopentyl. cyclohexyl and 



wo 00/61775 



PCT/IB99/00616 



phenyl groups. Any carbon atom of the group can have 

substituents selected from -OH, -SH, -SCH3, - OCH 3 , halogen, -NH2 , 
NO2, -S(0) -S(0) (O) -O-S(C) (O) -0-, -O-P(O) (O) ~0-. -NHR, alkyl 
group and R. Here R is alkyl, alkenyl, aryl, heteroaryl, 
5 alkynyl. heterocyclic and carbocyclic and like this groups. 

"Heterocyclic ring" 

"Heterocyclic ring" as used herein is a saturated or 
unsaturated ring comprising from 3 to 8 ring atoms. Ring atoms 
10 include C atoms and from one no three N, 0 or S atoms. Examples 
include pyri-nidinyl , pyrrolinyl, pyridinyl and morpholinyl. At 
any ring carbon atom there can be substituents such as -OH, -SH, 
-SCH3, -OCH3, halogen, -NH2 , NO2, -SCO)-, -S(0)(0)-, -O-S(0)(O)- 
-O-P(O) O) -0-, -NHR, alkyl. Where R is alkyl, alkenyl, aryl, 
15 heteroaryl, alkynyl, heterocyclic and carbocyclic and like this 
groups . 

"Hybridization" 

"Hybridization" as used herein means the formation of duplex 
or triplex structures between oligomers and ssRNA, ssDNA, dsRNA 
20 or dsDNA molecules. Duplex structures are based on Watson-Crick 
base pairing. Triplex structures are formed through Hoogsteen 
base interactions. Triplex structures can be parallel and 
antiparallel ^ 

25 The woz'd "halogen" means an atom selected from the group 

consisting of F (fluorine). Cl (clorine) , Br (bromine) and I 
(iodine) 

The word "hydroxyl" means an --0H group. 

The word "carboxyl" means an — COOK function. 
30 The word "mercapto" means an — SH function. 

The word "amino" means --2SJH(2) or — NHR. Where R is alkyl, 
alkenyl, aryl, heteroaryl, heteroalkyl, alkynyl, heterocyclic, 
carbocyclic .and like this groups. 

35 "Biologically active cojtipounds (BACs)" 

"Biologically active compound as defined herein include but 
are not limited to: 

1) biologically active peptides and proteins consisting of 
natural amino acids and their synthetic analogues L, D, or DL 
40 configuration at the alpha carbon atom selected from valine, 
leucine, alanine, glycine, tyrosine, tryptophan. tryptophan 
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>.^c:ridire' lysin, glutamic acid, methionine, 

threonxne. ' /ipj,,_^-,.inobutyric acid. 0-methylserxne, 

norleucine. norvaline, alpha s-benzylcysteine , S- 

5 o-ethylserxna, / "f.^^i/iuo^oleucine and hexaf luoroleucine. 
ethylcysteine . 5.5. s ,...,^_ions of amino acids, which 

inclua. b.c .r. no. - " -P.-Cl.-Br. t^e 

atoms such as -OH, i'"- i 

„ cellula. proteins wHxch .^=luae ^^^^^^^^^ 
en^es. .H. • c.anscrip.icn facto.,, 

r— ^an^Totei... »e™.„.e p.ot^«=, c.c..n=. c.top.a,^c 
,5 proteins, nu.l.ar proteins, tox.ns ana Ixke th.s. 

- ^TiKia c;<5RNA rsRNA and liJce 

Biologically active RNA sucn as mRNA, ssRNA. 



3) 

this. 



25 



^. ^ alkaloids and their synthetic analogues 
4, Biologic^.lly actxve alkalo-s ^^^^ 
Tt^t-H added siibstituents at cairowii 
0^H3 F -Cl.-Br. -NH2 . alKyl straight and branched 

. .>,.ric oraanic compounds which can be: 
5) Natural a.-xd -^^^^"^/J^;^^.3 ,t,e cellular metabolism; 

a) inhibitors and activato-s oi- 

b) cytolitical toxins; 

c) neurotoxins? 

d) cof actors for cellular enzymes; 

e) toxins; 

... *-v»o cellular enzymes. 

f) inhii>itors of the cei-iA-«. 

■ active substances (PBAC(s))* 

.pr«»rs.r,., °' ""^"'"'"'""Xe co»pounas ,««:..■ as- 
30 .p„cur.orB of precursor, o£ «.Cs wHich 

„sea herein are ''"^"'^^^^^Ho each other through =he»ical 
can £or» whole BACs moieties 
„oietv,ies, y »r .^^^^^/rXtea inaepenaently fro., -S-S-. 
„d -m-1-. ana m 1 are .c(0)0-, -ClOlS-. 

35 -0-. -HH-C(O)-. -C10)-KH-. -C(01-. NH op 

3=;aur'.^-vrp;ptiaes »a P^teins -re ~.ea 

Shorter hioic,i.aliv ^-^^^..^e precursors 

peptides as used herexn are 
40 of biologically active compounds. 
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Biologically active RNAs can be synthesized from 
biologically inactive oligbribonucleotides . 

" ol igomer - PHAC " 

"Oligomer-PBAC** as used herein means a precursor of a BAG 
(PBAC) whicn is chemically bound at the first and/or last 
mononucleomer at the 3' and/ or 5' ends of the oligomer through 
the chemical moieties L'^l and/or L^2. Chemical moieties L'^l and 
L^2 can be bound directly to a base or to a sugar moiety or to 
sugar moiety analogues or to phosphates or to phosphate 
analogues, 

^oligomern-PAn" 

"Oligomern-PAn" as used herein means the precursor of a 
biologically active protein or P^A which is chemically bound at 
the first and/or last mononucleomer at the 3 • and/or 5 ' ends of 
the oligomer through the chemical moieties L'"! and/or 1j^2. n 
means the ordinal number of the oligomer of PA. PAs are 
biologically inactive peptides or biologically inactive 
oligoribonucleotides. Wherein n is selected from 2 to 300. 

a) In Formulas from 1 to 4 pbaCs are designated as "A" and "B- . 

A-m-B is equal to a whole BAG "T" 

"m* is selected independently from -S-S-, -NH-C{0)-, 
-G(0)-NH-. -0(0)-, -NH-, dbdN-, -G(0)0-, -G(0)S-, -G(S)S-, 
-C(S)0-, -N=>J-. 



A-O-B 


is 


equal 


to 


a 


whole 


BAG 


mtpm 


A-NH-C(0)-B 


is 


equal 


to 


a 


whole 


BAG 


■ ^11 


A-G(0)-NH-B 


is 


equal 


to 


a 


whole 


BAG 


ntpm 


A-C(0)-B 


is 


equal 


to 


a 


whole 


BAG 


n«|i» 


A-NH-B 


is 


equal 


to 


a 


whole 


BAG 


nf|iti 


A-dbdN— B 


is 


equal 


to 


a 


whole 


BAG 




A-C(0)0-B 


is 


equal 


to 


a 


whole 


BAG 




A-C(0)S-B 


is 


ec[ual 


to 


a 


whole 


BAG 




A-C(S)S-B 


is 


ecjual 


to 


a 


whole 


BAG 


n«jin 


A-S-S-B 


is 


equal 


to 


a 


whole 


BAG 




A-C(S)0-B 


is 


equal 


to 


a 


whole 


BAG 


M^a 


A-N=N-B 


is 


equal 


to 


a 


whole 


BAG 
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b, Biologically active compounds can be formed through 
, and are selected independently 

7T o . -»h:c,o,-. -c<o,-«h-, -co,-. -HH-. a^-. - 

c'olO-, -C.O.S-, -S-, -C(S>S-. -=(SIO, so th»t 



20 




a BAG is represented or^ figure 4. 



, ^ ^ q to 7 precursors of BACs (PBACs) are 

c) In Formulas from 5 to /, P^^^ 

^ - - wtiere n is selected from 2 to 300. PA 

designated as "PAn ^ wnere ii - 



. ^. fro- 2 to 100 amxno acids or 

oeotides consisting of trc... ^ n • 

P^P^-^ „ ^:-rom 2 to 50 ribonucleotides- 

oligoribonucleotides — "^-^^J^^^^^^^pl^.^.^.p^^, is ec^al to 
15 {PAi-m-PA2-m-PA3-m-.. .-m-PAn-3-- »An-2 m nl n 

IaC bags i. this case are proteins or RNAs. Protexns can be 

vmeT trlnscription factors, ligands. signaling proteins, 

enzymes, cytol^ cical toxins, toxins, cytoplasmic 

transmembrane proteins, cytoJ.->.ica 

proteins, nuclear proteins and rhe like. 



Detailed disclosure Of the invention 

folates to the synthesis of biologically 
This invention relates jt 

,4^^o^t-lv into -he cells of living organisms, 
active compounds directly into to 
This is achieved by the hybridization of two or more ^^^^--^ ^° 
25 lellular KNA or OKA. These oligomers are bound to 

inactive PBACs (oligomer-PBACs) containing chemically active 



groups . 



V- -^^A ^nlv ^-1 those cells of living organisms 
BAC can be synthesized only -n tno determined 
•fir. SMA o- DNA molecules of a aetermineia 
30 which have specific RNA o. 

sequence. ^„«„ulas of the invention are represented 

The principle Formulas 

below: 
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Formula 1. 

A-KM K^2-B 
I i 

5 M3M Oligomer A j ^-is-) v ^'^^'^ OligomefB ^m sm 



3'(5') 



cellular 

5'{3') 



hybridization of "Oligomer-PBACs" 
to cellular RKA or DNA 



^ VTnrTnn-TTTY ' I I N M I I I I I I RNA, DNA 

3M5') ^ 5'(3') 




after hybridization the distance . chemical bond formation 
between the ends of theoligomers i 
is from 0 to 7 nucleotides * 
of celiular RNA or DNA A^Sl ~B 

5-(3M Oligomer A 3M5-r v ^' (2-^ Q"9Q"^g/ ^ ^ ^^^m 
I n I I I I I I Mf H n ILLL ^.ellular 

1 degradation o£ oligomers and/or 
linking moieties and release o£ BAC 
directly into targeted cells 



"A-m^B" is the biologically active conpoiind T 

After hybridization of the "Oligomer-PBACs" "A" and "B" to 
5 cellular RNA, DNA or dsDNA, the chemically active groups K'^l and 
K''2 of the oligomer-PBACs "A" and "B" interact with each other 
to form the chemical moiety "m" , v/nich combines PBACs "A" and "B" 
into one active molecule of biologically active compound "T". The 
degradation of the oligomers and/or linking moieties L'^l and L^2 

10 by cellular enzymes or hydrolysis leads to the release of the 
synthesized BAC "T" directly inco the targeted cells. After 
hybridization of the oligomer-PBACs to cellular RNA or DNA the 
distance between the 3* or 5 • ends of the oligomer A and 5' or 
3' ends of the oligomer B is from 0 to 7 nucleotides of cellular 

15 RNA, DNA or dsDNA. 
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Formula 2 . 

A 

„„„ OligomerA 
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12 - 



^2 



3' 15') 



celiular 



77T,,m, DNA 



5' (3' ) 



3- (5-) 



I hybridization of 'Oligoier-PBACs" 



:o cellular BNA, DM 



A K^2-E 



cellular 

RNA, DNA 



3' (5') 



after hybridization tiie distance 
between the ends ot the oligomers 
is iron) 0 to 7 nucleotides 
of cellular RNA or DNA 




5' (3') 



chemical bond formation 



and release of PBAC 'A' 
from 'Oligomer A" 



A — m — B 
I 



5 

3 'Ts ' ) 



.,,M OligomerA 3M5') v_5M3 



OliqomerB smsm 




cellular 
UNA. DNA 



5' (3') 

degradation of oligomers and/or 
linking moiety and subsequent 
release of BAC directly 
into targeted cells 



•A-m-B" is the biologically active compoimd "T" 



5 cellular KNA. DNA or dsDNA the chemically actwe group K 2 of th 

oli.o.er-.HAC -B- interacts ^^^^^^^^^^^^^^^^ L^.cal 
^n««T«or- PMC "A" to combine the pbacs uniw y 

oligomer-PBAC a r^rri callv active 

„oiety into one active molecule of ^-^"^^^t^^^,^^, 

compound "T" with the subsec^ent release of ^ ^^.^^.^^ 

10 olx^. The degradation of the oligomer and/or Lnlcxng mo 
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L'^l by cellular enzymes or hydrclysis leads to the release of 
synthesized BAC "T" directly inro the targeted cells. 



Forxmla 3 



A —K' 



B 
I 

Kh i3') OligomerB 



3' (5') 



3' (5') 



cellular 



5M3') RNA, DN& 



1 hybridization of " Oligomer- PBACs" 
^ to cellular RNA, DNA 



3' <5') 



cellular 
RNA, DNA 




5' <3') 



after hybridization the distance 
between the ends of the oligomers 
is from 0 to 7 nucleotides 
of cellular RNA or DNA 



chemical bond formation 
and release of PBAC "B^ 
from oligomer B, activation 
of linking moiety L''2 



""^ct L-2 . cellular 

3' (5') 



1 



5' (3') 

ac"ivaced L^2 moiety 
ir.:eracts with L"! moiety 
v;izh release of BAC from oligomer 
directly into targeted cells. 



•A-m -B" is equal :o the biologically active coiopound "T" 



The chemically active group K^l of the oligomer-PBAC A 
interacts with the linking rioiety L"2 to combine the PBACs 
10 through the chemical moiety into one active molecule of the 

biologically active compound "T" with the subsequnet release of 
one PBAC "B" from oligomer "B" and the activation of the chemical 
moiety . After activation, L"2 interacts with the linking 
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Oligomer directly into targetec -ells. 

Formula 4. 

5 A_K*1 K'2-» 



I - « 3' (5' ) 



l;1 . 5M3-) OlignTHPrB. 

5' (3') mignmer K 1 3* (s*) v 



cellular 
- EHA, DNA 

5'(3') 



3- (5') 



5M3 ') nUoomerA 
-| 1 " " " 



hybridization of "Oligomer-PBACs" 
jliuiar RNA or DNA 



3' (5') 




, cherlcal bonds formation 
i Si release of PBACs "A" and 'B' 

rror; oligomers A and B 
X^^B is equal to -.he biologically active compound "T" 



i»&r>e« "A" and "B" to 
r-^e •• oligomer-PBACs a 

;.fter ^V^"^^"^^°^^j' 'j^, chemically active group K^2 of 
cellular RNA. DNA or ^-^^^^J^ ^.^^ n^oiety L^l of 

10 the oligomer -PBAC "B" mtera - ^^^^ through the chemical 

.he oligomer-PBI^C "A- " combxne ^^^^^^ of 

„.oiety -m- • At the same txme tne ^ _ of 

the oligomer -PBAC "A- i'^"^^"" ^^^ty m^l. Which together 

the oligomer-PHAC "B" to r^^r.Lr-PBACs" into one 

15 with chemical moiety m combines ^^^p^und -T". with the 

active molecule of biologxca.ly actx 
release of B»C from the oligomer. 
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■PA' -X'2 VM-'PA" -V7 •'• / n 

PA^ "/ PA 2 \ i 

\niiannpr2r VClic^ ^ VOlipElY 

,W^^M :'fr--y(5') 5'13T— TIV) 



STFI 3' (5') 5'(JT~T15') 



3' 15') 



I hybridization of 'Oligomer-PA'n's cellular 
' to tSk or GJA directly in cells j^jj^^ jjj^ 



x X f^,,.^ ^,,0:^ cellular 

Distance between •Oligomer-PA-n's I ^ji^ral bonds formation M 
is N nucleotides of RNA or i::*^ y 



•PA- _ m - 'PA', — m — 'PA', — m - ■ ■ i-m— "'^n 

n c ^ ^ A2 ^ fi 



3M5') 



i degradation of oligomers and/or cellular 
linking moieties with release of rhr, Wk 
v^iiole BAC directly into targeted cells 

^.pj^.^ m -PA'— m— •PA'i-m- ..._m-'PA'J is 

biologically active compound "PR" 

After simultaneous hybridization of "Oliffomern-l-PAn-l" 
and -Oligomern-PAn" to cellular RNA or DNA. the chemically 
active groups K'^1 and K-2 interact with each other to form 

5 the chemical moiety "m" between "Oligcamern-l-PAn-l " and 

-Oliffomern-PAn" correspondingly; This step is repeated in 
the cells n-1 times and combines n-1 times all "PAn-s 
into one active molecule of the biologically active 
compound "PR" which consists of n PAn so that compound 

10 {-pA-i-m--PA-2-m-"PA"3-ni-"PA"4-ni-. . .-m-"PAn-3"-m-'•PAn-2"-m- 

"PAn-l"-^>-"PAn-l is biologically active compound "PR". The 
degradation of the oligomers and/or linking moieties L""! and 
L''2 leads to the release of the synthesized BAC "PR" 



PCT/1B99/00616 



WO 00/61775 



16 



directly into targeted cells of living organisra. Here, n 
selected from 2 to 2000; 
Fozsiula 6. 



•PAS 

Oligmerl J 



loiig«r2) ^ 



oier3l 



5'(V) 3'(5') 5.|Vl-Tl5M 5''^'> ^''^^ 



I.'l . 

\01igoiiiEr'n* 
S'OT^' 15') 



I hybridization of 'OligoEer-PA-n's ^^^^^ 
▼ to 8HA or m directly in cells MorDHA 



,3.,01igoiifirlj3^5M \Oli^^ 



3MS'> 




■ ■ ■ 



ri-'PAV 



VOl igoBer'n'a Ms-) 



Distance betwen 'OligoBfii-a'n's I chemical bonds fonetion 
is S nucleotides ofRHAorlMA ▼ 
tK= froB C to 7) 



cellular 
mor 



«». m 'PA', — m - ■ ■ 

•PA» — m—- ™l / 3 



'PA'. 



1 ■- r 2 r 



l: 



,,3.\0UqgB!er^. 5M 



3'CS') 



degradation of oligomers and/or 
linking moieties with release of 
vijole BftC directly into targeted cells 



3- (3'> 

cellular 
BEor M 



^ biologically active compound "PR" 

5 

>,„>^^i -fixation of "oligomem- 1-^^-1" 
After simultaneous hybridisation w ^. ^v,«m,eallv 

»T . to cellular Rl^A. DNA or dsDNA. the chemically 
-oligomern-PAn- to celluia interacts with the linking 

active group K^l °\ -^JJ'^^^^-:"!,/?, bind PAn-1 and PX„ 
10 moiety I.'^2 of -^^^^-^r^ J^;^ J^^^ cells 

through ^^^^^"-^lllTn-i ^imes all PAnS after hybridization of 
n-1 times and combines n ^^^.^^ molecule of the 

all n "oligomer-PAn- ^ 

biologically active compound PR . whicn 
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that compound {PAi-m-PA2-m-PA3 -r?.-PA4-m- , . . -m-PAn-3 -^^-PAn-2-^l-PAn- 
l-m-PAn> is equal to the biologically active compound PR. The 
degradation of the oligomers and/or linking moieties L^'l by 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAG PR directly into targeted cells of living 
orgcinism, here n is selected from 1 to 2000; 
Formula 7 . 

FA fA2 ^ Y "-^3 ^ n 

I|^2 V\ L^2 L^l . . 

Oligomerl J lOligoierll yc^igoiserj^ V^Ohgonern 

5M3') 3'(5M 5'(3M T' (5') 5'(3'; 3' (5'1 5'|3'1 3' {5'1 

\ \ \ ~, TiT) 

hy:ridizacion of 'Oligoaer-PA'n's 
to ?:a. EfA directly in cells rna or m 



. cellular 

Distance betHeoi 'Oligcner-PA'n's i disdcal bends fcmtiai m or i»n 

is N nucleotides ofMorCHA YActi'stion of L*2 noieties 
(N= frcE 0 to 7) 
■PA'j — m — -pi 

ActL'2. ^ I-'l ActL;2 ^1^1. ActL*2- V^i„,. 

- Ac:i7atedL*2 linking moieties cellular 
interact with in linking rna or DNA 



-DM — m 'PA', m 'PA'. m— ■■■ — m — t'PA^ 



1 



Eci€:ies with release of 

'iticie BAC directly into targeted cells 



■PA", — m — -PA- — ;r.v,— m — — m— -pA-jj 
1 2 _|_. 

L*2 L"l -'^ -'1 ■■■ 

5- O'l Oligomerl J Voiigoier2J _ V:iigcaer3J b ligoaer'n ' 

3M5'I 5' (3-) 

cellular 

RNA or DNA 
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= hvb--^*zacicn of " Oligomern-1-^A„-1 •• and 
Afcer dna or dsDNA, the chemically 

•oligomern-PAn" to cellular - interacts with the 

active group °^ -oligomem-PAn" to bind PAn-iand PAn 

linking moaety _ interaction of K^l with 

i through chemical moxety • ^ _ ^ interact with linking 

L^2 is chemically activated so .n ^^-^ ^^^^^oying the binding of 
-iety L^l cf the is repeated n-1 times, so 

the oligomern-1 to PAn-1 • - ^ p^^s {PAi-m-PA2-m-PA3- 

that only whole BAG "PR" compr .xng fro ^^^^^^^^ 
0 n,-PA4-m-...--PAn-3----n-2--PAn-l-J^^^^^^ Here n is selected 
into the targeted cells of Ixvxng organisms. 

from 2 to 20 30. ^^^^^^^ 1 . 2 , 3 . 4 . 5 . 6 and 7 are 

The chemical moieties 

as follows: ^„^rTv from: -S-S-, -N{H)C(0)-, - 

. is selected ^^^^ ^ .c<S,-. -C(0,-0-, 

C(0)N(H»-, -C{S)-0-. -C(S) S , 

-NH- , -23- ; 

. „.„aenl:ly chemical bond. -R-1-. -R-1-0-S-B-2-. 
25 1,-1 is independently .r.i.s-n(HI -R-2- , 

.R-i.S-O-R-2- .R-i.H,„,-0-R-2-. 

-R«1-N(H)-S-R"2-, -RIO 

-R*1-C(X)-X"1-R"2-; 

, . , wi- _R^l-0-S-R''2-, 

is R-rstm-H^.--. 

Tn:<:;-;-R-.'- -;-i-o-»,»;-3-. -R-i-m-o-R-^-, 



35 



- . -rr::o:ijrre»Jt;:tyi,^^r^^^^^^^^^^ 

^.x..,x, <x.-x-i. -X-1-R.X. .x,-x-i- 
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P(X)(X)-X-1, -x-l-P(X) (X)-X-1-P{X) {X)-X'>1-P{X) (X)-X-l, 
C(S)-. any suitable linking group; 

is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, hateroalkyl. heteroalkenyl , heteroalkynyl , heteroaryl. 
cyclohe-eroaryl, carbccyclic, heterocyclic ring, X'^l- 
P(X)(X)-X-1, -S(0)-, -S(0)(0)-, -X-l-S(X) (X)-X-l-, -C(0)-. - 
N(H)-, -N=N-, -X-l-P(X) (X)-X-l-, -X-l-P(X) (X)-X-l-P(X) (X)- 
X-1. -X'^l-P(X) (X)-X'^l-P(X) (X)-X-l-P(X) (X)-X'^l. -C(S)-. any 
suitable linking group; 

X is independently S, O, NK, Se, alkyl, alkenyl, alkynyl; 
X^l is Independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 



In Formulas 1.2.3,4,5,6 and 7 the linking moieties L^l and 
are bound to' the first and/or last mononucleomers of the 
oligomers at their sugar or phosphate moiety, or directly to 
base, or to sugar moiety analogues, or to phosphate moiety 
analogues, or to base euaalogues. 

All the described schemes demonstrate that BACs can not be 
synthesized in non-targeted cells because the molar concentration 
of the chemically active groups is too low. and without 
hybridization of the oligomer-PBACs to the template, specific 
reactions can not occur. After hybridization of the oligomer- 
F8ACS to a specific template, the concentration of the chemically 
active groups is sufficient for the chemical reaction between the 
chemical groups of PBACs to occur. The reaction leads to chemical 
bond formation between PBACs and subsequent formation of a whole 
BAC. The degradation of the oligomers and/ or linking moieties of 
the oligomers with PBACs leads to the release of BACs directly 
into targeted cells- To synthesise biologically active polymers 
such as proteins and RNAs of determined structure directly into 
cells more than two PBACs can be used. PBACs for synthesis of 
proteins or RNAs are designated as PAn- Pan are peptides or 
oligoribonucleotides. The mechanisms of the interaction of such 
PBACS are the same as in the synthesis of small biologically 
active compounds. The difference is that the PBACs (with the 
exception of the first and last PBACs) are bound simultaneously 
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. ^c: of t-fo-igomers so chat the direction of 

ZZZ '"oV.r.UU=.nv .c-e ....... « ^ 

.,e: 1). Killing of pl^' .^^ ^^,,,,,3 .3 Na*. K^. 

cells 3) Blockxng of -^^l^^^- ^ ^^^^^ i^ibit signal 

.... an. — teiTs. peptides. alKaloids and 

transmissions. BACs cleaved into two or 

synthetic organic interaction between the 

:nore precursors ca^ ^^^^^ ^^^^^^^ ,,iety 

chemical groups of PBACs, 

1 2 3 ard 4 PBACS are designated as "A" and 
a) In Formula 1,2, J ana 

dixaN-, -C{0)0-. -C{0>S-, -C(S)S , 



C(0)-NH-, -C(0) 
C(S)0, -N=N-. 



-NH- 



20 



25 



30 



A-o-B 

A-NH-C(O) -B 
A-c(0)-iJH-B 
A-c(0)-B 

A-NH-B 

A-dbdN— B 

A-c(0)0-B 

A-c(0)s-B 

A-C(S)S-B 

A-s-s-B 

A-C(S)0-B 

A-N=N-B 



is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 
is equal to a whole BAC 



n 
n 



itpn 



tir|tfi 
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V,- n.allv active comoound can be formed through 

b, A biologically activ . ^^^^^ ^^^^^^^^ 

moieties -m" and^_ . 

independently from: -s _c(S)S-, -C{S)0. -N=N-, so 
NH-. dbai-, -C(0)0-, " 



-C(0)S-, 



that 
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This ki.id of interaction is represented in figure 4. 

c) In rormulas 5, 6 and 7, precursors of BACs (PBACs) are 
designated as "PAn". where n is selected from 2 to 2000. "PA" are 
peptides or oligoribonucleotides consisting of from 2 to 100 
amino acids or ribonucleotides correspondingly . n is the ordinal 
number of PA in a series of PAs and designates the sequence of 
binding of PAs to each other. 

{ "PAl " -m- " PA2 '• -m- " PA3 " -m- . . -m- " PAn- 3 " -m- " P^-2 " -">- " PAn- 1 " -m- 
•PAn"> is equal to BAC "PR". BACs "PR" in this case are proteins 
or RNAs. Proteins can be cellular proteins, enzymes, 
transcription factors, ligands, signalling proteins, 

transmembrane proteins. cytolitical toxins, cytoplasmic and 
nuclear proteins and the like. RNAs are selected from mRNA, rsRNA 
and the like. 

Brief description of drawings. 

Fig.l Synthesis of the toxin daphnoretin. 

Toxin Daphnoretin is cleaved into two precursors. After 
simultaneous hybridization to cellular RNA of the oligomers bound 
to the daphnoretin 's precursors, the chemically active hydroxyl 
group of daphnoretin 's precursor "A" interacts with the 
chemically active Cl group of precursor "B" to form a chemical 
bond between two daphnoretin precursors. The degradation of the 
linking moieties and/or oligomers leads to the release of the 
biologically active molecule directly into targeted cells. 

Fig. 2 Synthesis of the neurotoxin peptide. 

Neurotoxin is cleaved into two shorter. biologically 
inactive peptides. After hybridization to cellular RNA or DNA. 
the chemically active NH2 group of peptide "A" interacts with the 
linking moiety -C (O) -O-L'^2 , forming a peptidyl bond. After the 
peptidyl bonds formation, the chemically active group -SH of 
peptide "B" interacts with the linking moiety L'^l-S-S- which 
binds peptide "A" with oligomer "A". After this interaction, an - 
S-S- bound between the two cysteins is formed and the 
biologically active neurotoxin is released into targeted cells. 
Amino acids are designated as italicised letters in one letter 
code. 

Fig. 3 The synthesis of the toxin tulopsoid A. 
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^ is' -^leaved into two precursors. After 
Toxin tulopsoxd A - ^^^^^ oligomers bound 

simultaneous hybridization ^ "^^^i^^ny active hydroxyl group 
t.o the --^°P=°^^^Vf?^?"°r;ra=ts with the -CH2-S-C(0)- linking 
cf the oligcmer-PBiU: A xn .^i^p^^id's precursor -B" . 

, moiety to form a -^^--^^^^^n^lgcmer 2 The activated -CH^-SH 
releasing ^ moiety -S-0-. releasing the 

moiety interacts wxth the l.n ^ 
Whole tulopsoid A from o^^J--- ^ 

Pi,.4 ^Vnthesxs of the .o. n^^^^^^^^^ ,,a„3cription. It 

0 Toxin-amanxtin xs ^ " ^^^^^3„^3. „t,ich ca^ be used to 

can be cleaved into inac- - P^^.^.^ ^^^^^ ^hybridization 

synthesise the whole amani tin's precursors to cellular 

all Oligomers -und -th ^ne can 
RNA or DNA. free amxno group ^-2 to form a peptidyl 

,5 interact with the carboxyl ^roup - J^^^^ ^^^^ oligomer 2. 

bond and to --"■-^^^^^^^J, ^ ^,^,^.sor -A" to the oligomer 1 
The linking moiety of amanxtxn ^ ^^^^ ^l,^ oligomer 1 

is semistabile. The release ^^^^^^'^^^^^.^^^^^ _SH group on the 
is performed due to actxon^ o .^^^^^^ ^ , „i^h the 

20 linking moiety , hybridized on the same 

3^i.i..s precur-r-^^ The amino group of amanitin's precursor 

rrertctrwrihThe carboxyl ^^^^--^^^^JT^ 
peptidyl bond. ^^^TLL^Z^sor ^3^ to the 
25 oligomer 3. The ^^."^-^ ^^^'^^ .,,,,3, of precursor "B" from the 

:it:rr : - - — -^^ ^^^^^ 

on the linking moiety '/^^^ -°;^:;;^',:,,,i„omicin. 

Fig.5 syntheses "^^^^^^^^ ,,,, ,.o precursors. After 

30 Toxin D-actxnomxcxn ^^J oligomer-PBACs to cellular RNA 

simultaneous hybridizatxon of two g ^^^^^ p«cursor 

or DNA Chemically -^^^^^^/...^ active halogen and hydroxyl 
-A- interact with the ^^^^"^^^ respectively to form two 

groups of D-actinomicin-s precursor 

35 Chemical bonds ----;^^J™:Latoxi^ A. 

Pig.6 ^^\l°,r3d into two precursors, which are 

Toxin ochratoxxn ^ " :^^^^^,,_,,3 hybridization of the 
bound to oligomers. At - chemically active 

oligomer-PBACs to . .^^^^acts with the moiety C(0)-0- 

40 amino group of precursor B 
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which links precursor "A" wich oligomer A. to form a chemxcal 
bond between the two ochratoxin precursors. After oligomer or 
linking moiety degradation in the cells the whole biologically 
active molecule of Ochratoxin A is released into the targeted 
cells. 

Fig. 7 S:/nchesis of the toxin ergotamin 

Toxin ergotamin is cleaved into two precursors, which are 
bound to oligomers. After simultaneous hybridization of the 
oligomer-PBACs to cellular RNA or DNA. the chemically active 
amino group of precursor -B" interacts with the moiety C{0)-O- 
which binds precursor "A" with oligomer -A", to form a chemical 
bond between the two ergotamin precursors. After degradation of 
the oligomers, FNA, or DNA in the cells, the whole biologically 
active molecule of ergotamin is released into the targeted cells. 

Fig 8. Synthesis of proteins. 

The synthesis of a biologically active protein of n 
peptides . 

Peptides are bound to oligomers simultaneously at their 
amino and carboxy ends, with the exception of the first peptide, 
which is bound to the oligomer at its carboxy end, and the last 
peptide, which is bound to the oligomer at its amino terminal. 
TWO oligomers bound to peptides ( oligomer-PAs ) are hybridized 
simultaneously to specific RNA or DNA molecules, the distance 
from each other between 0 and 10 nucleotides of cellular RNA or 
DNA. After hybridization, the amino group of the oligomer-PAn 
interacts with the -L-2-S-C(0)- linking moiety to form a peptidyl 
bond between peptide "n-l" and peptide "n" . The peptiden-1 is 
released from the oligomem-l at its carboxy terminal. The 
activated -L-2-SH group interacts then with the linking moieties 
-0-S-L-l and -O-NH-L^l which bind peptidesn at their amino 
terminal with oligomersn- After hybridization of all n oligomer- 
PAs the process is repeated n-l times to bind all n peptides into 
one biologically active protein. Linking of the peptides at the 
amino terminal with oligomers is performed by amino acids which 
have hydroxy 1 group such as serine, threonine and tyrosine. 
Fig 9. Synthesis of proteins. 

The same process is shown as in figure 8. but this time the 
peptides are bound at their amino terminal to oligomers through 
aminoacids with amino and mercapto groups, for example cysteine, 
arginine. asparagine, glutamine and lysine. The activated -I.-2-SH 
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■r^ the U^n^'.ing groups such as -S-S-L^l. -S- 
group can interact wxch the! moieties and to 

NH-L-l to rorm -L ^ ^ 
felease peptides ^--^^f!^^"" 

^ig 10. synthesis of oligoribonucleotides comprxsxng 

in thir. figure »An 
from 3 to 30D nucleotides ^^^.^^^ ^^^^ ,^ , series of 

- in --n; — ^ ; : ^^,,,3,3 of whole RN^, where 

oligoribonucLeotxdes used - 

« is selected from 2 to 100^- chexnical .oiety -O- then 

PAi couples wxth PA2 thr ^i^^^gh chemical moxety -0-. 

in turn PAi-m-PA2 through chemical moiety -O- 

then PAi-m-PA2-xn-PA3 couples - ^^^^^^^.^^^tide is bound. 

so on until the J ^l^^,^, 

forming the .hole ^^°^°-"^-^^'\^^'-",,..es from 1 to 10 are as 
The chemical moxetxes 

tolXoy^s: . from: -S-S-. -N(H)CIO)-. ' 

„ is selected -C(S)-, -C(0)-O-, 

C(0)N(H»-. -C(S)-0-. -C(S)-S , 
-NH-, -S-; 

^.r^tlv from: -NHU) . dbdNH. -OH. 
K^x is selected ^^^l^^^^f^^.l .^.,.^^2, 
-SR. -F. -CI. -Br. 

«tif21 -dbd-NH. -OH. 

-SB, -R-l-C(X)-X-l-R-2. -F. CI, 

-R^1-N(H)-S-R 2-' 
-R-1-C(X)-X-1-R'^2-; 

. V. /I -R-1- -R'^l-0-S-R"2-. 
is independently: chemical^b^^^^^^^^^ 

-^^--^•-^^^::-'^r."-'o-mH)-R^2-. -R^l-NCH)-0-R^2-. 
_R'^1-N(K>-S-R 2-. _c(x)-X-C(X)-X-R-2-; 
-R-1-C(X)-X-1-R"2-. -R 1 

bond allcyl. alkenyl. 
is Ji'^^'lTeteroalkenyl, heteroalKynyl . 

allcynyl. aryl, \,^bocyclic. heterocyclic ring, 

heteroaryl, cycloheteroaryl._^c^^^^^_ . - 

X-l-P(X) {x)-x-i. -s(0)-. 
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C(0)-, -N{H)-. -N=N-, -X-^l-PCX) (X) -X-l~, -X^l-P (X) (X) -X'^l- 
P(X) (X) -X-1, -X-l-P(X) (X)-X-l-P(X) (X)-X-I.P(X) (X)-X-l, 
C(S)-, .any suitable linking group; 

is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, hateroalkyl, heteroalkenyl , heteroalkynyl , heteroaryl, 
cyclohe-eroaryl, carbocyclic, heterocyclic ring, X'^l- 
P(X)(X)^X-1. -S(0)-, -S{0)(0)-, -X-l-S(X) <X)-X-1-, -C(0)-, - 
N(H)-, -N=N-. -X-l-P(X) (X)-X'^l-, -X'^l-P(X) (X) -X'^l-P (X) (X)- 
X-1, -X-l-P(X) {X)-X-l-P(X) (X)-X-1-P{X) {X)-X-^l, -C{S)-, any 
suitable linking group; 

X is independently S. O, NK, Se, alkyl, alkenyl, alkynyl; 
X'^l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

Best mode for carrying out the invention. 

The synthesis of different toxins and alkaloids directly 
Into targeted cells. 

Example 1. The synthesis of the toxin alpha amanitin. 

The amanitin is a toxin present in mushrooms. It acts as a 
very strong inhibitor of transcription in eucaryotic cells, and 
is therefore very strong toxin. 

The synthesis of alpha -amanitin is represented in Fig. 4 The 
structure of the toxin is a cyclic peptide with modified amino 
acids. The molecule of alpha -amanitin can be cleaved into two 
inactive precursors, which are bound to 4 oligomers through 
linking moieties L'^l and l^^2. designated in Figure 4. After 
hybridization of all oligomers to the same molecule of RNA the 
synthesis of toxin amanitin is occurred. 

Example 2. The synthesis of biologically active peptides. 

The synthesis of BACs consisting of amino acids makes 
possible the synthesis of practically any peptide. These 
peptides can be involved in a wide variety of processes. The 
specific synthesis will occur only in the cells where the 
specific sequences are represented. 

The synthesis of peptides such as endorphins or toxins which 
block Na, K. Ca channels can be performed directly on specific 
RNA or DNA sequences. These peptides can act as agents 
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the n;r?cJs syscem, or as analgesic agents, 
stimulating cells o. the -...logically active peptides xs 

TO date, the n^nnber °^ ■ 3ynthesized from natural amino 

enormous. The ^^^^^^1^= ".^.i, amino acids of D or L 

acids as well as from synt-.etx 

5 conformations. „^^x^n is represented in Fig. 2. 

The synthesis of ^^"^ ^ J^,^ ..l.psoid A. 
Example 3. The a strong cytolitical 

Toxin talopsoid ^ - ^ ^^^^^^^^^ precursors. The 

toxin. Toxin J., precursor "A" can interact 

10 chemically active hydroxyl g- ".cHz-S-C (O) - moiety to form a 
after hybridization wxth tne ^^^^ ^^^^^^^ 

chemical bond with ! " J" The activated -CH2-SH moiety 

of precursor "B" from the ^^^-^ releasing the whole 

interacts wLth the linking moxety 

15 tulopsoid from ,oxin daphnoretin. 

Kxample 4. The syntheses o ^ ^^^^^^ 

Toxin daphnoretxn xs 
cytolitical toxin. cleaved into two precursors. After 

Toxin Daphnoretxn xs oligomers coupled to the 

20 simultaneous hybrxdxzatxon " ^^^.^^ hydroxyl group of 

aaphnoretin.. P—"-\^!V f irsts with the chemically active 
daphnoretin -3 precursor A chemically bond between 

CI group oE P«=^"°^ The " degradation of the oligomers or 
daphnoretin -s precursors. biologically active 

25 linking --P^^^^^^^/: J^^^ei'Tells (.ig.4, . 

„.olecule ,t.e toxin D-actinomicin. 

Example 5. The -V-^^-^; and is a strong 

Toxin D-actinomxcxn xs 

cytolitical toxin. ^^eaved into two precursors. After 

30 Toxin " ;3 .o cellular RNA or DNA, the 

hybridization of two o^-^^^; precursor "A" 

chemically active ^-^^^ ^^^.^^ ^..^p, halogen and hydroxyl 

-^^^ t^ aTtinon^Tcin^s precursor -B" to form two 
respectively of (Fig 5 . ) . 

35 chemical bonds between P^^=^\^^ cchratoxin A. 

Example 6. The -Vnthesxs =f t ^ ^^^^^^ 

Toxin ochratoxxn A -s 

cytolitical toxin. .^^^ precursors bound to 
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or DNA, the chemically active amino group of the precursor -B" 
interacts with the moiety -O-C(O) of precursor "A" to form a 
chemical bor.d between the two ochratoxin precursors. After the 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of Ochratoxin A will be 
released into targeted cells (Fig. 6.). 

Example 7. The synthesis of the toxin ergotamin 
Toxin ergotamin is an alkaloid and is a strong cytolitical 

toxin. 

Toxin ergotamin is cleaved into two precursors which are 
bound to oligomers. After hybridization of the oligomers to 
cellular RNA or DNA, the chemically active amino group of 
precursor "B- interacts with moiety -O-C(O) of precursor "A" to 
form a chemical bond between the two ergotamin precursors. After 
degradation of the oligomers or linking moieties in the cells, 
whole, biologically active molecules of ergotamin will be 
released into the targeted cells - 

By using more thaji two oligonucleotides bound at their 
5 ',3* ends to precursors of biologically active confounds, higher 
concentration level of the biologically active substances can be 
achieved into targeted cells. 



o^^ 



A B 



T 



Oi2 

— r" 



Jit 



aa 

I * ^ ^ »• 



T 

J \ 



T-r 



OO 



Oil, 012, 013 are oligomers 1,2,3 which at their 3' and 
5' ends are boxmd to precursors of biologically active 
substances. 

Such linking can also prevent oligonucleotides from 
exonuclease degradation and stabilise their activity in cells . 
In any case, the products of the degradation of the peptides and 
oligonucleotides formed from natural amino acids and nucleotides 
are not toxic, and can be used by cells without elimination from 
the organism or toxic effects on other healthy cells. 
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■iS "-an be used fcr the synthesis of 
All the toxins ^'^'^ ^ ^^ing the hybridization of 

.oxins in cells ^^'^^^^^^l^^^: xn USA patent 5.571.937 the 

.he oligomers to double -^^^^^^^ ^^^^ 

homopurine sequences or n qgaATAGAAGAAGAAGGTGGAGAGAGAGA-3 ' 

one such sequence = ' ' ^^^^g t„o oligomers: (A-5'- 

(seq ID NO 43 USA P^^^^'^^ ' ^ ' , . _^^^GGTGGAGAGAGAGA-3 ' ) bound 
GAAGGAATAGAAGAAG-3 • ) and ^ ^^^^^ synthesis of the 

through linking cells infected by HXVl can 

correspondin.3 BACs ^^^^"""^l^ ^ ^^^^^^^e. only in those cells 

be achieved. The ^^'^'^J^^^J^l^y'Z.lls will be not killed by 
infected by HIVl . Other h-al-.y 

synthesized toxin. 

,he synthesis P-teins ^^^^^^^^^ ..cording to the 

The synthesxs of protex- ^ Figs. 8, 9. 

scheme designated in Formulas ^ , synthesise the 

Relatively small ^^l^^l^^^^J^^ ^ ^^^^^^ ,^ese 

whole active protexns xn ^^^^^^ ^^^^^^ t,rain barrier, or 

small -1--^- degradation products of such compounds 

, enter other tissues. The a 9 ^3^3o ^ot toxic 

can be used as nutrients ^^^/^tt "^ot present, in the case 

- other cells where -^;;-;Xoxy) n^ -^e synthesis 

Where oligomers are performed on one template 

of Whole proteins of 50 length 10-50 

5 300-500 -=^--?^^%^"J;Xtides consisting of 2-30 amino acids^ 
nucleomonomers bound^to P^P- synthesise a protein of 

only 10-20 Theoretically, it is possible to 

molecular weight 50 kDa. „„,^_uiar mass. The number of 

synthesise the ^-^J^^^rlro^ but the efficiency of 

O oligomer-PAs can vary from depends on the 



35 



40 



in the living cells. ^„^^ins can be modified later 

By this method, synthesized P-^^^ ^^^^ biologically 
in the cells by cellular enzymes to achieve 

active form of the protein. specific proteins only in 

The method allows the ^^^^^^/^^/^jr needed. Any type of 
those cells in which the ,,,,, ^^^teins can be 

,.oteins can -^----^etabo^^sm. transcription regulation, 
involved m cexxuxd ^^,oluPQ1^ 
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enzymatic reactions, translation regulation, cells division or 
apoptosis . 

The mechanism allows the synthesis of any protein directly 
into targeted cells. The synthesized proteins could inhibit a 
5 cell's growzh or division, or could stimulate division and 
metabolism cf cells where specific RNAs are expressed. By the 
method described, it is possible to synthesise not only one 
protein, but also many different proteins in the selected cells. 
These proteins could change even the differentiation of the 
10 targeted cells. The targeted cells can be somatic cells of living 
organisms, tumour cells, cells of different tissues, bacterial 
cells or cells infected by viruses. 

Example 8 Synthesis of the tumour suppresser p53 . 
The synthesis is performed according to Formula 6. 
15 in the example below, the peptides from PA2 to PA14 are bound at 
their NH2 end to the linking moiety L^Z through the OH group of 
amino acids serine or threonine. The linking moiety L-2 is bound 
to the phosphate or sugar moiety of the nucleotides localised at 
the 5- end of the corresponding oligomers. The amino acids at the 
20 COOH ends of the peptides are bound to the oligomer through acyl 
moieties (L^l) bound to the 3' OH group of sugar moiety of the 
nucleotide localised at 3' end. After hybridization to specific 
cellular RNA. the NH2 group of the oligomern-PAn interacts with 
the linking acyl group of the oligomern-l-PAa-i to form a 
25 peptidyl bond between two oligomer-PAs . The whole P53 protein can 
be synthesized using only 14 oligomer-PAs and a 250 nucleotide 
long region of RNA for hybridization to the oligomer-PAs. 

PAl. PA2. PA3. PA4, PAS. PA6. PA?, PA8. PA9, PAlO. PAll. 
30 PA12. PA13 aiid PA14 are the peptides which are bound to the 
oligomers. Tae sequences of the peptides are represented below. 

PAl -MEEPQSDPSV EPPLSQETFS DLWKLLPENN VL 

PA2 .SPLPSQAM DDLMLSPDDI EQWF 
35 PA3 -TEDPGPDEAP RMPEAAPRVA PAPAAP 

PA4 .TPAAPAPAPS WPLSSSVPSQ KTYQG 

PA5 -SYGFRLGFLHS GTAKSVTCTY 

PA6 -SPAL NKMFCQLAKT CPVQLWVDSTPPPG 

PA7- TRVRAM AIYKQSQHMT EVVRRCPHHE 
40 PA8 - TCSDSDGLAP PQHURVEGN LRVEYLDDRN 
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DA TFRHSVVVPY EPPEVGSDCT TIHYNYMCNS 

w - asparagine, P - aspartic acid. 
^ - alanine. K - argxnxne^ N -^^^^^.^ ^^.^^ ^ . ,,ycine. 

iJnionine."- - -^^-^^^^^^J ^ol^.^V ' valine"""' 
threonine, P^- "J^^^P^^'^ chexr.ically phosphorylat:ed. In thxs 
The tyrosine xn PA7 be synthesized 

way an already actxve for. o^ P^^^ ^^^^^^^ 

directly in the cells. It xs p 
„«,dification at any amino acxd of -^J'^J 
5 . -cccaatccctctrgcaactga 3 
olxgomer 1 ...aagtctgccctt-B • 

20 olxgomer 2 ^ . _^^gtgaccggctccactg-3 • 

oligomer 3 b eta si 

-.4„«mer 4 5'-taccttggtacttctctaa 3 

olxgomer 4 .^tgecatattag=ccatcaga-3 • 

r :rer 6 S . -ccaagcattctgtccctccttt-3 • 

olxgomer o -» _ , 

_ 5 . _tccggtccggagcacca-3 

25 olxgomer 7 3 >- ^^«_-_-»' 

. n 5 . -gccatgacctgtatgttaca-3 

oligomer 8 = gcv-« « 

. o 5 . -ggtgtgggaaagttagcggg-3 

oligomer 9 =» gs'-a 

. nn q.-gcgaattccaaatgattttaa 3 

oligomer 10 5 a^a* 

»^ n 5 . -aatgtgaacacgaataa- J 

30 olx,o..r 12 =..;^.^.L,,„„.cc=t,.tt-3. 
ol«o»er 13 5 ^ / ^^„,„,,g.«„-3 ■ 

oligomer 14 » ^^aa 

V. ir, a-e oligonucleotides antiparallel to 
All oligomers herexn a ^^^^^^ ^ ^^^^ hybridization 

35 the human plasminogen ^^x^^^ distance between the 3 • ends 

of the oligomer-PAs to the ^^^J^^^^ oligomer, is equal to 0 

of the oligomern-1 and th .^tivator mRNA. n as used 

nucleotides of plasmxnogen antxge 
herein is from 1 to 14 . 
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Oligomerl-PAi is 



5 Oligoiner2-PA2 is 



LA1 



10 



15 



20 



Oligomers -PA3 is 



Oligomer 4 -PA4 is 



Oligomer5-PA5 is 



01igomer6-PA6 is 



25 Oligomer? -PA7 is 



30 



35 



40 



Oligomers-PAs is 



Oligomers -PA9 is 



01 igomer i o - P Ai o is 



Oligomer 11 -PAii is 



5-cccaatccctcttgcaactga-3' 

H2^'SPLPSQAMDDLMLSPDDIBQWF 
LA2 f^l 

5 - attctactacaagtctgccctt - 3^ 

H2^'TBDPGPDEAPRMPEAAPRVAPAPAAP 
LA2 L^l 

5'-ttgtgaccggctccactg -3' 

H2t^-TPAAPAPAPSWPLSSSVPSQKTYQG 
LA2 f^l 

5 - taccttggtacttctc taa -3' 

H2t^ SYGFRLGFLHSGTAKSVTCTY 

LA2 L^l 

5 -atgccatattagcccatcaga -3' 

^U-SPALNKMFCQLAKTCPVQLWVDSTPPPG 
IA2 L'^1 

5'- ccaagcattctgtccctccttt-3 

H2N- TRVRAMAIYKQSQHMTEVVRRCPHHE 
LA2 L'^l 

5'- tccggtcoggagcacca-3' 

H2N- TCSDSDGLAPPQHURVEGNLRVEYLODRN 
LA2 L'^l 

5*-gccatgacctgtatgttaca - 3" 

H2N- TFRHSVVVPYEPPEVGSDCmHYNYMCN 

LA2 L'^l 

5'- ggtgtgggaaagttagcggg-3? 

H2U SSCMGGMNRRPiLTilTLEDSSGNLLGRN 
LA2 L^l 

5'- gcgaattccaaatgattttaa-3' 

H2NSFEVRVCACPGRDRRTEEENLRKKGEPHHELPPG 
LA2 L'^l 

5'- aatgtgaacatgaataa-3' 



H2U STKRALPNNTSSSPQPKKKPLDGEYF 

45 01igomeri2-PAi2 is ^^2 L'^l ^ 

5'- agagtgggatacagcatctata-3 
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H2^.TLQlBGREBFBMFBELNBALELKDAQAaKBPGG^ 

oiigomeri3-PAi3 is g.^^^^^aaaccattccactctgatt-S' 

H^H.SBAHSSHLKSKKGQSTSBHKKLMFKTBGPDSD 

oiigoineri4-»Ai4 5._ttggaaaaac tgtgaaaaa-3' 

(n is selected from 1 to 14) are peptides 
The oligomern-PAn \^ stable duplex 

,.„«ure with the J- plasminogen anti,en 

i„ hu^an ovarian jf^^^ ^"^J,,,,, other protein or 

activator «EHa rt is possible . synthesized only in 

s^llB«:. f 7 ^^n^r p^s JUn activator is 
.hose cells ^^^^^ pl.s^nogen activator 

expressed. In the case of t ^ ^^^^ „vari«i 

the synthesis of the P""- ^""^ „ the -c- end 

« -1^-. ""'"f-^^; through the linHin. »oiety .'1. 

of the peptide PXl °' " .„as to peptides 

Oligomers a Co " «« .^""J^'t^'tn^s respectively, through the 
to PM3 at their N ^^.^ ^, ^ ^ 

linking .^ietiies L 2 and L 1 throuflh the linking 

^hVf^rt rr-rof »:is for^ieted, and the 
noiety L 2. The frr oligomer!. The last «nino 

,„i„o end of „„t ho«,d to Oligo^rl.. only 

acid at the carhoxyl end o£ PX14 „^lred to 

1, peptides =»--^""r,^;:^trspeci icflly in the cells of the 
s^thesize P53 t»our suppresser^^^ ^^^^ ^ ^^^^^^ 

30 ovarian tumour. In any t«.e possible to 

cell type are J.^^.^.i^ed above on these BBAs. 

~roir^rPrare hybridl^ed » - - ^ ~ 

that the 3^ - - -^ro^gr: e,uai to » 

35 from the 5' end of the o activator mRNA. The 

nucleotides o. the P---^ ;3%.3 and the 3^ end 
distance between the 5 e the pl.sminog». 

of the O^^o-'^-^i;; ,,,ta„ce between the end of the 

antigen activator ° oligo«,r3-PX3 is e<w«l " » 

Oligomer4-B'A4 and the 3 ena 
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nucleotides of the plasminogen antigen activator mRNA etc. In 
other words. after hybridization of the oligomer-PAs to the 
plasminogen antigen activator mRNA, the distance between the 3' 
end of the cligomern-l-PAn-l and the 5' end of the Oligomern-PAn 
is equal to 0 nucleotides of the plasminogen antigen activator 
mRNA. 

After the degradation of the oligomers and/or linking 
moieties, the synthesized protein p53 is released into the 

deteirmined cslls. 

{H2N-PAi-C(0)NH-PA2-C(0)NH-PA3-C(0)NH-PA4-C(0)NH-PA5-C(0)NH-PA6- 
-C(0)NH-PA7-C (O)NH-PA8-C{O)NK-PA9-C(O)NH-PAi0-C(O)NH-PAll-C(O)NH- 
-PAi2-C(0)NH-PAi3-C(0)NH-PAi4-COOH} is biologically active 
protein - tiunour suppresser p53 . The yield of synthesis in the 
cells can be very low, even <1%, because . the synthesis occurs 
directly into the targeted cells. Using different RNAs 
transcribed at different levels in the same cells, it is possible 
change the antount of the protein synthesized by this method. 

The variety of proteins , which can be synthesized by the 
proposed method, is enormous. Limitations could occur if the 
proteins to be synthesised are very large or have many 
hydrophobic amino acids . 

The distance between the 5 ' and 3 • ends of the oligomer-PAs 
after hybridization to the template can be varied between 0 and 
10 nucleotides of the target RNA, 

In the example described above, the oligomers are 
antiparallel to the plasminogen antigen activator mRNA. Using 
RNAs which expressed specifically in different tumour cells, the 
synthesis of any protein in these cells can be achieved. One 
example of such RNA is metastasin (mts-1) mRNA (Tulchinsky et 
al.l992, accession number g486654) . 

Using oligomers antiparallel to metastasin mRNA it is 
possible to synthesise any toxin or protein specifically in hximan 
metastatic cells. 

Using different RNAs expressed specifically in different 
tissues or in cells infected by viruses, or in bacterial cells, 
it is possible to synthesise any toxin or protein specifically in 
these cells. 

The exan^le 10 

Synthesis of the tumour suppresser p53 according to Formula 7 . 
After hybridization of the oligomer-PAs to mRNA specific to 
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^402345). the chem.cai mo.e y K ^^^^a^^ ^^^^^^ 

is NH2 group, xnceracts peptide 

oUgo.er.-PA,. After the xr e a ^^^^^^^ 

5 PAi is bound through the ^^-^^^^ Unking moiety 

released fro. the 5; end of the oUgome^, ^^^^^^^^^ ^^^^ 

of the oligomer! is ^"^^^^ " peptide PAi-C(0)NH-PA2 

lin^cing moiety L^l of ^^^^^^^t'l; . -iety K^l 

is released from the 3" ^.^^^f .oiety .^2 of 

,0 of "^VaT) to bind peptide PA3 with PA,-C(0,KH- 

cligomer2-(PA.-C(0)m^-P^2) ^ oligomer2. 
PA2, releasing peptide PAi ^^gomer^ interacts with the 

The activated linking moiety L 2 _c (0)NH-pA2-c (0)NH- 

linking moiety L^l and releases the ^^^^^J J ,^,,e 
T ends of oligomers- The process 

15 PA3 from the 3 ends ^^^^ ^^^^^^^ 

are "P--\ ^Jf^,.^,: <0):.-PA3-c (0)^-PA,-c (0,m-PA5^ 
protein: {PAi-C(0)nh 't ^ r m^NH-PA, n-C{0)NH-PAll- 

PAe-C.O,^-P..-C.O,^-..a-cC^^^^^^^^^ .^^...esized. Keither 

C(0)NH-PAi2-C(0)NH-PAi3-C(0)KH PA14 ) degradation of the 

20 the degradation of the ^^-^^^^^^Lrthe protein from the 
linking moieties is f ^^^^/^^.ation between Pan-1 and PAn and 
oligomers. Peptidyl bond ^^-^^^^ ^^^^^^ simultaneously 

degradation of ^-/-^^^ j;^^ 5 ■ ends of the oligomers. The 
with the release of PAs ^^^^^^ ^i^h the linking moieties 



oligomers . 

P^, .MEEPQSDPSVBPPLSQBTFSDLWKLLPENNVL 

PA2 SPLPSQAMDDLMLSPDDIEQWF 

.J ' TEDPGPDEAPRMPEAAPRVAPAPAAP 

'.tpZpapapswplsssvpsqktyqg 



PA5 -SyGFRLGFLHSGTAKSyrCTy 

PA6 
PA7 
PAg 



35 PA6 ^SPALNKMFCQLAKTCPVQLWVDST^^^^^ 

PA9 - rF«rs;7uPVE;PHVGSDCT^^^ 



DAv TRVRAMAIYKQSQHMTEVVRRCPHHE 



40 PA11 -SFEVflV^CACPGm 
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PA12 -STKRALPNNTSSSPQPKKKPLDGEYF 

PAi 3 -TLQIRGRERFEMFRELNEALELKOAQAGKEPGG 

PAi 4 .SRAHSSHLKSKKGQSTSRHKKLMFKTEGPDSD 

where PAi co PA14 are peptides bound to oligomers, 

Amino acids are designated in bold/italicised one letter code. 
A - alanine, R - arginine, N - asparagine, D - aspartic acid, 
C- cysteine, Q -glutamine, JB - glutamic acids, 0 - glycine, 
B - histidine, I -isoleucine, X.-leucine, K - lysine, » - 
methionine, r - phenylalanine, P- proline, S - serine, T - 
threonine, W- tryptophan, r - tyrosine, v - valine. 

Oligomeri 3' ATGGGCGGTAGGTAC 5* 

Oligomer2 3' TAGCGGTGCCCTCGA 5' 

Oligomers 3' AACCCCGACGTCACG 5* 

Oligomer4 3' TTCCGGACCCACGGA 5' 

Oligomers 3' CGAGGTACAGGCCCC 5' 

OBgomere 3' TACTCGAGTGTCTCG 5' 

OBgomerr 3' ACGACCGTCCCTAGT 5' 

OfigomerB 3* GACCGTGACTTCACC 5" 

Oiigomerg 3' TGACGGACGCCCGGA 5' 

Oligomeri 0 3* CAGTCCTCGTCTAQC 5' 

Oligoineri 1 3* TTCGACGTGAGTCCC 5' 

Oligomeri2 3' TCTCGGAGTCCCTTC 5' 

Oligomeri 3 3' GGAGAGTCTGGTCGA 5' 

Oligomeru 3' GGTCGGGTCGCGGGT 5' 

Oligomers are conqplementary (antiparallel) to NbHOT Homo 
sapiens mRKA (clone 741045 accession number AA402345) which 
is specific to ovarian tumour cells. The distance of the 
oligomers each from other is null nucleotides of the NbHOT 
Homo sapiens mRNA. 



MEBPOSDPSVEPPLSOETFSDL WKLLPENNVL 

OUgomeri-PAi is ^""2 

3' ATGGGCGGTAGGTAC 5' 

(K'^l ySPLPSQAUDDtMLSPDOieaWF 
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OI1go,n.r2 PA2 is ^ tAGCGGTCCCCTCGA 5' 
0.lgo„.er3-PA3 .3 ^ ^;^cCCCGACGTCACG 5' 

^K'^^)TPAAPAPAPSWPLSSSVPSQKTYQG^^ 
10 Oligomer4-PA4 is L'^l ci 

^ 3- TTCCGGACCCACGGA 5 

^K-^)SYGFRLGFLHSGTAKSVTCTY ^ 

OUg.n..r5 PA5 IS ^ cgVgGTACAGGCCCC 5' 

15 



Oligomere-PAe is '-'^^ 



^K'^^)SPALNKMFCQLAKTCPVOLWVDSTPPPG^^^ 

3' TACTCGAGTGTCTCG 5" 



20 ^y,.y)TRVRAMAIYKQSQHMTEVVBfiCPHHE^^ 

oi.go.,r7-PA7 is ^'cjeACCGTCCCTAGT 5' 



^ (KA1)rCSOSOGi./>PPOHi.mVEGNtl?VEyi.ODffN 

3' GACCGTGACTTCACC 5' 



Oligomers-PAs is L'^l 



(K'^^)TfRHSVVVPYePPBVaSOCTTmYNYMCNS^^ 

30 o..«c™.,9.PAa is 3. ^^Q^cGGACGCCCGGA 5- 
35 o,.gom.Mo-PA,ois 3. "-CAGTCCTCGTCTAGC 5- 

(KA1 )FBVRVCACPGROPBTEBeNLRKKGEPHHBLPPGS^ 

40 OUgomerii-PAiiis 3. "-^^^^Qy^cGrGAGTCCC 5' 



(KA1) 



TKRALPNNTSSSPQPKKKPLDGEYF 
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Oligomeri2-PAl2is L'^^ ^'^^ 

3* TCTCGGAGTCCCTTC5' 



5 OIigoineri3-PAi3 is 



(Kf^^TLOmGRERFEMFRELNEALELKDAQAGKEPGa 

3' GGAGAGTCTGGTCGA5' 



^K'^^)SRAHSSHLKSKKGOSTSRHKKLMFIC^EGPOSD 

10 Oligomeri4-PAi4 is 

lu wiig 14 I'* 3- GGTCGGGTCGCGGGT 5' 



15 



20 



This method of protein synthesis also allows modification of 
the synthesized protein. Certain amino acids of the peptides 
used in the synthesis can be glycosylated or phosphorylated. 

Glycosylation of a protein is a complex process, and 
difficulties may occur in the penetrance of some tissues with the 
glycosylated form of the peptide due to the size of the molecule. 

However the use of phosphorylated peptides opens up the 
possibility to synthesize already active proteins in the cells of 
living orgzuiisms . 



25 The synthesis of BMA. 

using the method described above, it is possible to 
synthesise into targeted cells not only proteins but also RNAs. 
An example of such synthesis is represented in Fig. 10 
To synthesize whole RNA in cells from n oligomers bound to 
30 oligoribonucLeotides (oligomer-PAs) the concentration of such 
oligomer-PAs must be high. After the simultaneous hybridizatxon 
of oliaamer-PAs to the same molecule of the cellular BNA, the 
chemically active 3' hydroxyl group of the oligoribonucleotide 
PAi interacts with the linking moiety -L-2-S- which bound 
35 oligoribonucleotide PA2 with oligomer 2. In this case the 
linking group is represented with an -S-L-2- moiety which is 
coupled to phosphate group of the oligoribonucleotide PA2. The 
3- hydroxyl group of the oligoribonucleotide PAi interacts with 
the linking group of PA2 forming a chemical bond with the 
40 phosphate group, releasing the oligoribonucleotide PA2 at ifs 5' 
end from oligomer 2. and activating the linking moiety with the 
formation of the -SH group. This chemically active group -SH 

RECTIFIED SHEET (RULE 91) 
ISA/EP 



r 



10 
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-KrMmH n—ough chemical moiety -0- to fa3 ^ 
la sT on un.il ..e las. oli.c.i.onucleoCiae is bound, for^ 
^"°'%n 1.°i"^f'^.'u;:'"a oligoribonucleotide. comprising 
,.o. 3 - 300^nucleo^t^aes. ^^^^^^^ ^ ^^^^^^ 

• 1 . vio. used the synthesis of a whole RNA, where 
oligoribonucleotides used -n t — 

n is selected from 2 to 1000. 
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Claims: 

1 A process for synthesis of biologically active compounds 
(BAGS) from biologically inactive BAG precursors (Paw:s) "A". 
-B- and "PAn" chemically bound to 5' and/or 3' ends of the 

5 oligomers directly in cells of living organisms according to 
Formulas 1 to 7 , which process comprises: 

(a) at least two oligomers, chemically bound at their 5' 
and/or 3' ends to biologically inactive precursors of the 
biologically active compounds (oligomer-PBACs) , are 

10 hybridised simultaneously to cellular RNA, DNA or dsDNA in 

vivo in cells of a living organism, so that after 
hybridization the distance between the 5 • or 3 • ends of 
the oligomer-PBAC "A" and the 3 ' or 5' ends of the oligomer- 
PBAC "B" is from 0 to 8 ribo(deoxy) nucleotides of cellular 

15 RNA. DNA or dsDNA correspondingly, and the chemically active 

groups K-2 and K^l of the biologically inactive PBACs "A" 
and -B" can interact with each other or with linking 
moieties L^l and L-2 to form chemical moiety "m- between 
PBAC -A- and PBAC "B" so that -A--m--B- is equal to the 

20 biologically active con5>ound "T"; 

(b) (Formula 1) the same process as in (a), but after 
hybridization of the ■•oligomer-PBACs" "A- and "B" to 
cellular RNA, DNA or dsDNA, the chemically active groups K^l 

25 and K-2 of the oligomer-PBACs "A" and -B- interact with 

each other to form the chemical moiety "m" , which combines 
PBACS -A" and -B" into one active molecule of the 
biologically active compound "T" . the degradation of the 
oligomers and/or linking moieties L^l and L-2 by cellular 

30 enzymes or hydrolysis leads to the release of the 

synthesized BAG "T- directly into targeted cells of a living 
organism; 

(c) (Formula 2) the same process as in (a), but after 
35 hybridization of -oligomer-PBACs" "A" and "B" to cellular 

RNA. DNA or dsDNA, the chemically active group K-2 of 
oligomer-PBAC "B" interacts with the linking moiety L-1 
of oligomer-PBAC "A" to combine the PBACs through chemical 
moiety -m», into one active molecule of the biologically 
40 active compound "T". releasing the PBAC -B" from the 
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^Arr'r.m^^' "A- and/or linking moieties L"l 

Te TlTst 1 .he syn.nesi.e. B.C "T- direcCly xnto 
targeted cells of a living organism; 

1 3^ the same process as in (a), but after 

(d) (Fonmila 3) the same p cellular 
hybridization of ■■oligo.er-P^s - « 

RNA DNA or dsDNA. the cnemically active.gr p , to 

T' .mer PBACs interacts with the linking moxety L 2 to 
olxgoxner-PW.Cs - ^^^^.^^^ ^^.^^^ .^^^ 

^otUrof the -logically active co.o^d 



15 



active »ole=ux^._.... .ctivati,, .h, 

releasing = .„ ^^^^ activation interacts with 

chemical n,c.ety '■J' J^^^^ ^ biolcically active 

^Hf* linking moiety L 1 to rexe<»a m ^ 

ZloZ "T" fro. oligomer directly into targeted cells of 

living organism. . ^ ^ ,,ter 

(e) (Fortaula 4) the ^^^ J ^o cellular 

hybridization of -oligomer-PBW:s A an 

L DNA or dsDNA. the chemically active group K 2 of 
RNA. DNA o .„^eracts with the linking moiety of 

„Xi,c„er-«« •^-^!»';"J^,„, P.»cs through the 

T I'rret'vT- Id the Chemically active group K-X of 
chemical -"^^ » ^_ interacts with the linking moiety L'2 
°. T o™?^ -B- to form Chemical moiety m'l which, 
c£ the ■'^^'''""-"^J,,,! „ciety m, comhines two TBXCs- 
25 together with ^^"^^ biologically active 

into one active molecule o 
com>ound -T-. with the release o£ the PBAC 
oligomer . 

2.The process of <=1-^ ^^^^'^j i„ ,he cells of living 

30 (a) the synthesis °^ f ^ -oligomem-PAn-s so that 

organisms is performed from n g hybridized 

^ , PAr, 1" and -oligomern-PAn are nyoiJ. 

dsDNA. With a distance ot , . „^ c ■ ends of the 

35 cellular «HA or >'«7^° ;J'^3 . the oligomem- 

oligom.rn.l-P»n-l-_ »a ^^^^^ ^ 

•PAn* correspondingly, here 

, . ^He same process as in (a) . but after 
(h, (Por»«la »oligomern-l-PAn-l» and 

40 simultaneous hyoriaizc*^ 
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"oligomern-PAn" to cellular RNA or DNA, the chemically 
active groups K'^l and interact with each other to form 

the chemical moiety "m" between " oligomern-l-PAn-1 " and 
"oligomern-PAn" correspondingly, this step is repeated in 
5 the cells n-1 times and combines n-1 times all "PAn"s into 

one active molecule of biologically active compound "PR" 
which consists of n PAn sc that the compound { "PA" i-m-"PA"2- 
m- PA " 3 -m- " PA" 4 -m- . . . -m- " PAn -3 " -m- " PAn- 2 " -m- " PAn- 1 " -m- " PAn " > 
is the biologically active compound "PR"; the degradation of 
10 the oligomers and/or linking moieties L'^l and L''2 leads to 

the release of synthesized BAG "PR" directly in the targeted 
cells of a living organism, here n is selected from 2 to 
2000; 

15 (c) (Formula 6) the same process as in (a), but after 

simultaneous hybridization of "oligomern-l-PAn-1" and 
"oligomern-PAn" to cellular RNA, DNA or dsDNA chemically 
active group K'^l of "oligomern-l-PAn-1" interacts with the 
linking moiety L^2 of "oligomern-PAn" to bind PAn-1 and 

20 PAn through the chemical moiety "m" , this step is repeated 

in the cells n-1 times, and combines n-1 times all PAnS 
after hybridization of all n "Oligomern-PAn" s into one 
active molecule of biologically active compound "PR", which 
consists of n PAn so that the compound {PAi-m-PA2-m-PA3-m- 

25 PA4-m-. . .-m-PAn-3-ni-PAn-2-m-PAn-l-ni-PAn} is equal to the 

biologically active compound PR; the degradation of the 
oligomers and/or linking moieties L"l and L^2 due to 
cellular enzymes or hydrolysis leads to the release of the 
synthesized BAG ^PR" directly into targeted cells of a 

30 living organism, here n is selected from 2 to 2000; 

(d) (Formula 7) the same process as in (c), but after 
interaction of K"l with L'^2, L^2 is chemically activated so 
that it can interact v/ith the linking moiety L'^l of 

35 oligomer-PAn-1. destroying the binding of oligomern-l with 

PAn-1* this step is repeated n-1 times, so that only whole 
BAG "PR" consisting of n PAnS {PAi-m-PA2-m-PA3-m-PA4-m- . . . - 
m-PAn-3-m-PAn-2-m-PAn-l-^-PAn} is released directly into 
targeted cells of a living organism, here n is selected from 

40 2 to 2000. 
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n • 1 .r,d 2 the linking moieties L^l and are bound 

analogues. inactive precursors of BAG "A" and 

4. in claim 1, bxologxcally ^y^^^^ J ^^^^ ^ ^^^^ to 

-B" are selected from chem.ca. ^^^^^^""^^ ,,^ound 
each other through the chemical moxety m . ^so 
A-m-B is the biologically active compound T • 



25 



A-o-B 



IS 



eciual to a whole BAC "T 



nip I* 



A-NH-C(0)-B is egual to a whole BAC 

15 A-C(0,-B is ec^al to a Whole H.C 

A CIS)-B is ^-^ual to a whole BAC T 

^ is eoual to a whole BAC "T"^ 

e€3ual to a whole BAC "T" 
is equal to a whole BAC 



A-NH-B 

A-dbdN— B is 



20 A-C(0)S-B is equal to a Whole BAC 



A c<S)S-B is ''^ ^ 

A-S-S-B is ec^al to a whole ^C 

A-C(S)0-B is ec^al to a Whole 

A-N=N-B is " ^ 



n 



5. xn Claim 2, biologically inactive precursors of BAC PAn are 
selected from biologically inactive peptides 
oligoribonucleotides so that ^"^^"^^^^^t .p^,_:,. -m- -PAn" ) is 

, .1, K^oloaically active compound -PR" , whxch is a 

30 equal to the biologicaixy 

protein or a KNA. 

6. ch»ic,l »oieti.s i„ Claims 2,3 and 4 a« as . 

C(0)N(H)-, -C(S)-0-. -C{S)-S-. O . NW . 
35 -NH-. -S-; 

K-^l is selected independently from: -NH(2). dbdNH. -OH. 
-SH. -F. -CI. -Br. -I, -?.'^1-C(X)-X^1-R'^2; 
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is selected independently from: - NH(2) . -dbd-NH, -OH, 
-SH, -R^l-C(X) -X"l-R"2, -F, -CI, -Br, -I; 

L'^l is independently: chemical bond, -R'^l-, -R''l-0-S-R'^2-, 
5 -R'^l-S-O-R'^2-, -R'^l-S-S-R"2-, -R'^l-S-N (H) -R"2- , 

-R"l-N (H) -S-R'^2- , -R-^l-O-N (H) -R'^2- . -R"l-N (H) -O-R'^2- , 
-R-^l-CCX) -X-R'^2-; 

la^2 is independently: chemical bond, -R"!-, -R^l-0-S-R''2-, 
10 -R'^l-S-C-R^2-, -R'^l-S-S-R"2-, -R-^l-S-NiH) -R'^2- , 

-R'^l-N(H) -S-R"2-, -R"l-0-N(H) -R'^2-, -R"1-N{H) -O-R'^2-, 
-R'^l-C (X) -X'^l-R'^2- , -R'^l-X-C (X) -X-C (X) -X-R'^2- ; 

R'^l is independently; chemical bond, alkyl, alkenyl , 
15 alkynyl, aryl, heteroalkyl, heteroalkenyl , heteroalkynyl , 

heteroaryl, cycloheteroaryl , carbocyclic, heterocyclic ring, 
X-^l-PCX) (X)-X'^l, -S(0)-, -S(0) (O)-, -X-l-S(X) (X)-X-l-, - 
C(0)-, -N(H)-, -N=N-, -X-l-P(X) {X)-X"l-, -X'^l-P (X) (X) -X'^l- 
P(X) (X)-X'^l, -X'^l-P(X) (X)-X-l-P(X) {X)-X'^1-P{X) (Xj-X-^l, - 
20 C{S)-, any suitable linking grox:^; 

R'^2 is independently chemical bond, alkyl, alkenyl, alkynyl, 
aryl, heteroalkyl, heteroalkenyl, heteroalkynyl, heteroaryl, 
cycloheteroaryl, carbocyclic, heterocyclic ring, X^^l- 
25 P{X)(X)-X-1, -S(0)-, -S(0){0)-, -X-l-S(X) (X)-X"l-, -C(0)-, - 

N(H)-, -N=N-, -X"1-P(X) (X)-X'^l-, -X-l-P(X) (X) -X^^l-P (X) (X) - 
X'^l, -X"1-P(X) (X)-X'^1-P<X) (X)-X'^l-P(X) (X)-X'"l, -C(S)-, any 
suitable linking group; 

30 X is independently S, O, NH, Se, alkyl, alkenyl, alkynyl; 

X'"l is independently S, O, NH, Se, alkyl, alkenyl, alkynyl. 

7. Biologically active compound "T" which can be synthesized 
according the processes presented in claims 1 and 3 include but 
35 are not limited to: 

a) biologically active alkaloids and their chemical 
analogues, peptides and inhibitors or cof actors of cellular 
enzymes; 

b) synthetic and natural compounds which are inhibitors or 
40 stimulators of cellular processes such as: 
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K il.m DNA 'replication, RNA transcription, RNA 
cellular "^^^ "^n and RNA processing, protexn 

translation, RNA differentiation, cellular 

synthesis, protein processing. .^nular protein and RNA's 

division, ion ::iLion'and the li.e. 

5 transportation, processes of ce 1 ^^^^^ ^ 

S. Biologically active c -^^^^ ^^^^^^^^^^^ ..d 

and 4 include but are 

. -.1 active compounds "PR" which are synthesized 
9. Biologically active ^^^^ ^l^i^ 2 and 4 are 

10 according to the ^^^^ Yctrrproteins and HNAs . 

selected fro. ^^^^^j:'^:^. ..d peptides described in 
XO. -^%^-^°^^;^';\:r7^thesized fro. shorter biologically 
claims 2,4 « ^Listing of from 2 to 100 aminoacids 

inactive peptides (PAs) con _ .„ configuration at the 

,lp^a c«bc.n a.o» wh^h a„ sele^ „„.„ph» isoleucine. 

alanine, glycins. tyrosine, cryp methionine, serin., 

proline, histidine, lysin, ^^'''^'f^. ^Hnine sulfoxide, 
Cysteine, .luta»ine ■>>;-'--;^^: ' p.enyl,ly=ine, 
20 threonine, ..^obutyrio aoid, 0-.ethyl=erine. 

norleucine, norvaline, alpha am -.benzylcysteine , S- 

O-ethylserine, ^-'r^^J^;" Tu'cine and he=caf luoroleucin.; 
ethylcysteine. 5,5,5 trir possible, including 

other ^^^sti'uelts at carbone atoms 

25 but not limited to the addition of s _ 
such as -OH, -SH. -SCH3. -OCH3, -F. Cl. B , 

C(0)-- . , . -nv active proteins described in claims 8 and 9 
.X. To enzymes. mA polymerases. BNA 

include but are not l^ted proteases, kinases. 

30 polymerases, esterases. transmembrane proteins, 

'r"'"::ot,\r~s,'Tto:ias.io protems, nuclear 
membrane proteins, 

proteins, toxins and like this. 2 can be 

.he hioio^icaiiy ira::iroi%o~oL::-s 
» rrtro:Tro:tr"orr::Lcieotid iec«a .o^ 

uxldin, ^idine, '^'^J^^^'^r. the hiologically active 
13. m cl.i». ^ "•^J^^^;^^;^;^, .pacific PNA, or ds»0. 

substances can be syntnesizeu 
40 molecules of determined sequence. 
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